An assessment of the role of opioid receptors in the response to cannabimimetic drugs.
Cannabimimetic drugs have been shown to inhibit adenylate cyclase activity in N18TG2 neuroblastoma cells. This investigation examines the possible role of opioid receptors in the cannabimimetic response. Opioid receptors of the delta subtype were found on N18TG2 membranes using [3H]D-Ala2-D-Leu5-enkephalin. No mu or kappa receptors were detected using selective ligands for these sites. The delta binding affinity and capacity were unaltered by cannabimimetic drugs. To test if cannabimimetic drugs may modulate opioid effector mechanisms, cyclic AMP metabolism was determined in intact cells and in membranes. N18TG2 adenylate cyclase was inhibited by the cannabimimetic drugs delta 9-tetrahydrocannabinol and desacetyllevonantradol, and by the opioid agents morphine, etorphine, and D-Ala2-Met5-enkephalinamide. The opioid inhibition was reversed by naloxone and naltrexone; however, the cannabimimetic response was unaffected. Both cannabimimetic and opioid drugs decreased cyclic AMP accumulation in intact cells, but opioid antagonists blocked the response only to the latter. Thus, cannabimimetic effects are observed even though opioid receptors are blocked by antagonist drugs. The interaction between desacetyllevonantradol and etorphine was neither synergistic nor additive at maximal concentrations, suggesting that these two drugs operate via the same effector mechanism. Other neuronal cell lines having an opioid response were also examined. The cannabimimetic inhibition of cyclic AMP accumulation in NG108-15 neuroblastoma X glioma cells was not as great as the response in N18TG2. N4TG1 neuroblastoma cells did not respond to cannabimimetic drugs under any conditions tested. Thus, the cannabimimetic inhibition of adenylate cyclase is not universally observed, and the efficacy of the cannabimimetic response does not correlate with the efficacy of the opioid response.